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ABSTRACT 

It is shown that the N=2 superconformal transformations are restricted N=l 
supergauge transformations of a supergauge theory with Osp(2,2) as a gauge group. 
Based on this result, a canonical derivation of the Osp(2,2) current algebra in the 
superchiral gauge formulation of N=2 supergravity is presented. 
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1. Introduction 



The importance of two dimensional {2d) gravity and supergravity is crucial 
in providing an understanding of non-critical string theories and lattice models 
formulated on random surfaces. In the continuum formulation of these models, 
it became evident from the work of Polyakov et al. [1], that a further insight 
into the quantization of induced 2d quantum gravity is obtained if one employs a 
particular gauge, known as the chiral gauge. This particular choice of gauge led 
Polyakov to discover that the theory possesses a gauge symmetry based upon the 
non-compact group SL(2,R), a result which was obtained by an explicit calculation 
of the correlation functions for the gravitational field surviving the chiral gauge. 
The extension of these results to the cases of both N=l and N=2 2d supergravity 
has also been performed [1,2,3,4,5]. 

It has now been established that the appearance of the SL(2,R) symmetry in 
induced 2d quantum gravity is connected to the fact that the structure of conformal 
symmetry exhibits a hidden SL(2,R) current algebra symmetry [6,7,8]. 

In [6], it was demonstrated that diffeomorphisms can be obtained from re- 
stricted SL(2,R) gauge transformations. One starts with a two dimensional gauge 
theory described by the gauge fields Az\a, and A^Xa* where a takes values in the 
set {-|-, — , 0} and is the SL(2,R) group index. Now partially fix a gauge by imposing 
the three conditions, 

A^A+ = 1, A^XQ = 0, A^X- = T. (1) 

In this gauge the residual gauge transformation of T becomes the action of Virasoro 
algebra on the spin-2 stress energy tensor and therefore the dynamics of the re- 
stricted gauge theory describes the geometric quantization of the Virasoro algebra 
[17]. The reason why the gauge field A^X— becomes a spin two field is because in 

* we parametrize the two dimensional space time with coordinates {x,t) hy z = t + x and 
z = t — X. 
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the "background field" AzX+ = 1, the internal isotopic space becomes equivalent 
to a two dimensional space-time [6]. This geometrical observation can then be 
employed to explain the relationship between the Wess-Zumino-Novikov-Witten 
(WZNW) action [9,10,11,12] with the group SL(2,R) and that of Polyakov's two 
dimensional gravitation action. An equivalent analysis has been performed in [7,8] 
using the method of Hamiltonian reduction. 

In [14] the results of [6] were generalized to the case of N=l superconformal 
symmetry. It was shown that N=l superdiffeomorphisms can be obtained from 
restricted N=l Osp(l,2) supergauge tranformations. By exploiting this, the rela- 
tionship existing between induced N=l 2d supergravity and N=l Osp(l,2) WZNW 
is analysed. 

In this paper, the case of N=2 superconformal symmetry will be considered. 
It will be shown that the N=2 superconformal symmetry [19] can be obtained 
from restricting the supergauge transformations of a (1,0) supergauge theory with 
Osp(2,2) as a gauge group. Based on this result, the method of [6,14] is generalized 
to the case of induced (2, 0) 2d supergravity. We also comment on the case of 
induced (2, 2) 2d supergravity. The case of N=2 2d supergravity is of particular 
interest since unlike the case of N=0 and N=l 2d supergravity, its chiral gauge 
formulation is valid for any space-time dimension. Thus it is relevant to the study 
of supersymmetric four dimensional noncritical strings. 

This work is organised as follows. In section 2, the formulation of induced (2,0) 
2d supergravity in the superchiral gauge [3,4] is reviewed. The relationship between 
the action constructed on the coadjoint orbit (of purely central extension) of the 
N=2 super Virasoro group [15] and that of induced (2, 0) 2d supergravity in the 
superchiral gauge is also presented. In section 3, a (1, 0) supergauge theory with the 
gauge group Osp(2,2) is considered. By fixing a partial gauge, a reduced theory is 
obtained which has the N=2 superconformal symmetry. The relationship between 
the induced (2, 0) 2d supergravity action in the superchiral gauge formulation and 
the geometric action of N=2 superVirasoro group is then derived, providing a 
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canonical derivation of the Osp(2,2) current algebra symmetry in induced (2, 0) 2d 
supergravity. In addition, a composition formula for the geometric action of the 
N=2 superconformal group is also derived. This is the (2, 0) supergravitational 
analogue of the Polyakov-Wiegmann identity of the WZNW model [12]. In the 
last section, we discuss our results and suggest a relationship linking, respectively, 
the super current algebras Osp(l,2) and Osp(2,2) with the N=l, 2 superconformal 
algebras. 

2. (2,0) SUPERGRAVITY IN THE SUPERCHIRAL GAUGE 

In this section, the formulation of induced (2, 0) 2d supergravity in the super- 
chiral gauge is reviewed. The (2, 0) superspace is described by two Grassmann 
coordinates (^A+i,^2A+), which can be combined into a single complex Grass- 
mann coordinate, 9. The (2, 0) superspace coordinates are thus given by the set 
{z, z, 9, 9). The rigid (2, 0) supersymmetry algebra can then be described as, 

{De, Dq} = 2d„ {De, De} = {Z)^-, D^} = [De, d,] = [De, d,] = 0, (2) 

where Dq = do + 9dz, Dq = dg + 9dz- In curved superspace, the supercovariant 
derivatives are given by, 

Va = EXMaDm + waM, (3) 

where Ea^M are the vielbeins, wa are the spin connections and M is the Lorentz 
generator. The constraints in (2, 0) 2d supergravity [18] are 

{Ve, V J =2V„ {Ve, Ve} = {V^-, V^-} = 0, 
[V0,V2]^iGzDg + 2EX9M, (4) 
[V^, V^] =EA^V0 + EA^V^- + RM, 

where EA^ and R are the superfields whose first components are the supercovariant 
field strengths for the component gravitino and graviton respectively. In order for 
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the constraints to satisfy the Bianchi identities, the following relations must hold, 



(5) 

Ve^XO + V^EA^ = R, VeR = 2V^EA^. 

In solving the constraints and choosing the superchiral gauge, it was found [3,4] 
that the theory can only be described in terms of the unconstrained superfield H^z 
and that the solution of the constraints is given by 

V-z ^d-z + ^ {D0H-zz)D-g + ^ {D^Hz,)D0 + Hzzdz + dzHz.M, ^g) 
R =dX2zH-z-z, T.Xe = ^dzDgH-z,, G, = ^.[Dg, De]Hz-,. 

The equation of motion of the superfield H^z is derived by using the anomaly 
equation [3,4], 

dz[De,D^]H,z^O. (7) 
Expanding Hzz in terms of a set of fields JXa as, 

Hzz = zX2jx-i-2zJXo+jxi-ezJX---ezJX--+ejx-+ejx-+ieejxu{i), 

2 2 2 2 

(8) 

and then calculating the Ward identities of the theory in terms of the fields JXa, 
it was demonstrated [3,4] that the theory possesses an associated Osp(2,2) current 
algebra. 

Before discussing the relation of (2, 0) 2d supergravity in the superchiral gauge 
to the coadjoint orbits of the N=2 superVirasoro group, we briefly review the 
construction of dynamical systems having the coadjoint orbit [16,17] of a Lie group 
as a phase space. On the coadjoint orbits of a Lie group G, a G- invariant symplectic 
structure can be defined [16], that is, there exists a natural antisymmetric bilinear 
form which is both closed and nondegenerate. This symplectic structure can be 



5 



constructed as follows. An element u of the Lie algebra ^ of G maps a coadjoint 
vector a of the smooth dual space QX* to the coadjoint vector u{a) defined by 

{u{a)){v) = -a{[u,v])] WveG, aeGX*. (9) 

Fix a covector b and represent by Wi,, the orbit of b obtained by the action of G 
on b. Let a and a' be coadjoint vectors in tangent to the orbit at b, being 
reached by applying an infinitesimal group transformation at b. Thus, there exist 
two vectors u and u' satisfying, 

u(b) = a; u'(b) = a'. (10) 

The symplectic 2-form a;, is given by [16], 

uj{a,a') ^b{[u,u']). (11) 

The action 5" of a dynamical system defined on Wj, can now be constructed by 
integrating the two form cu over a two dimensional submanifold E of the coadjoint 
orbit, 

S^j b{[u,u']). (12) 
s 

The above algorithm has been used to construct actions on the coadjoint orbits of 
the Kac-Moody and Virasoro groups and their supersymmetric extensions. (For a 
review see [15] and references therein.) 

In the case of the N=2 superVirasoro group, the elements of the group are 
given by the superdiffeomorphisms X and 6, satisfying the chirality and the su- 
per conformal conditions, 

DeO^O, DgO^O DeX^eDeO, DgX^QD^e. (13) 

The action constructed on the coadjoint orbit of purely central extension is given 
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by 

The relation of the induced (2, 0) 2d supergravity action, when formulated in 
the superchiral gauge to (14) becomes transparent if one parametrizes the superfield 

Hzz 

where / and ip are respectively Bose and Fermi (2, 0) superfields satisfying the 
same conditions as X and 0, i.e., 

D0^ = Q, D^^j = Q, Dgf = ^Dgi>, D-Qf = i,D-Qi:. (16) 

Under the infinitesimal (2,0) superdiffeomorphisms, 

z^z + 5z, e^e + 5e, e^e + se, (i?) 

the transformation of the new superfields are given by 

Sip = SXzdzip + -DqSXzDqiP, 

= SXzdzip + l-D^SXzDeip, (18) 
5f = SXzdzf + ^DeSXzD^f + ^D^SXzDgf. 

where £Xz = dz + 666 + 666. Using the relations (15), (16) and (18), one can recover 
the transformation of the superfield Hzz, which is given by, 

dH-z-z = d-zEXz + EXzdzH-z-z + ^DoSXzD^Hzz + ^D^SXzDgHzz - dzEXzHzz. (19) 

The induced (2, 0) 2d supergravity, can then be obtained from (14) via the following 
set of transformations, 

X{f,z,i;,i,)^z, e{f,z,i;,i,)^9, e{f,z,i;,i;)^9. (20) 
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3. SUPER GAUGE TRANSFORMATIONS AND SUPERDIFFEOMORPHISMS 



In this section, we show that the action describing the dynamics of the N=2 
superconformal algebra, i.e., the action (14), can be obtained by partially fixing a 
certain gauge in the (1, 0) supcrsymmetric Osp(2,2) gauge theory. The relationship 
between the (2, 0) 2d supergravity action to the coadjoint action is a consequence 
of the properties of the super WZNW model. 

The orthosymplectic group Osp(2,2) is generated by four bosonic generators 
{Iq, Zi, lu} and four fermionic generators {{h)_^, ^^'-^2' ^^'--^^^^ which are 

represented as follows, 
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(21) 



We consider a (1,0) supcrsymmetric two dimensional gauge theory with Osp(2,2) 
as a gauge group. The (1, 0) superspace is described by the coordinates {z, z, 9\-\-) 
where is a real Grassmann coordinates. The rigid (1, 0) supersymmetry alge- 
bra can then be described as, 

L>+} = 29„ [£>+, d,] = d,] = 0, (22) 

where = de\+ -\- 0\ -\- d^. The (1,0) supergauge theory has two sectors, a 
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supcrsymmetric left-moving sector described by the chiral spinor Aq\j^ and a right 
bosonic sector described by the chiral vector A^. The gauge transformations of the 
gauge fields are given by, 



SAQx+>^a =VQx+eXa = Dgx+eXa - fXabcAQx+XbeXc, 

(23) 

SAgXa —V^eXa — d^eXa — f XaiicAgXheXc, 



where fXa^c are the structure constants of the Osp(2,2) algebra and eXa are the 
gauge parameters. The effective action of the gauge field A0x+ is given by, 

S{Aex+) ~ log sdet{Dex+ - Aex+). (24) 

Its variation under gauge transformations is, 

SS{A0x+)^ J dX2zd0X+ str(J^(5A^A+), (25) 

where is the gauge current satisfying the anomaly equation, 

Vgx+J, = -kd,Agx+, (26) 

and A; is a constant. Using this anomaly equation together with the gauge trans- 
formations of the gauge fields, we then obtain, 

SS{Aex+) = J dX2zdeX+ strJ^J^P^^+e) 

= - y dX2zdeX+ str (^eVox+Jz) (27) 
J dX2zd9X+ str {idzA0x+), 

where e is a matrix gauge parameter taking values in the algebra of Osp(2,2) (and 
e is obtained from e by multiplying its fermionic elements by a factor of minus 
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one) . If we parametrize Agx^ by 



A0X+ = D0),+ggX-l, g{z, z, 9X+) e Osp(2,2), (28) 

then the action S{Aox+) is given by a (1, 0) WZNW model Si{g)[20\, with Osp(2,2) 
as a gauge group. Similarly one can parametrize — dgkhX—l, where his a group 
element of Osp(2,2) and find that the effective action of the gauge field A^ is also 
given by a (1, 0) Osp(2,2) WZNW model, S2{h). The final form of the total effective 
action is then, 

Seffig, h) = Si{g) + S2{h) -kj dX2zd0X+str{D0x+ggX-ld^hhX-l), (29) 

where the last term is added to insure gauge invariance. In terms of the new 
parameters, a finite gauge transformation on A0x+ and is given by, 

g^Ug, h^Uh, U e Osp(2,2). (30) 

As the effective action is invariant under this transformation, this implies the 
following symmetry, 

S,ff{g,h) = S,ff{Ug,Uh). (31) 
If we set U — hX—1 or U — gX—1, we can then deduce that 

Seffig, h) = S,{hX-lg) = S2{gX-lh), (32) 

and in particular, 

Si{hX-l)^S2ih). (33) 
Finally, using (29), (32) and (33), we arrive at the (1, 0) supersymmetric extension 
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of the Polyakov-Weigmann composition formula [12], 
Si{hX-lg) = Si{g) + Si{hX-l)-k J dX2zd9X+ sir (Dgx+ggX-ldzhhX-l). (34) 

We will now partially fix a gauge by imposing the following conditions, 

Agx+XO = Aox+Xl ={Agx+X~)^ = Aox+Xu = {Agx+X^}^ = 0, (A^a+A^)^ = 1, | 

(Aqx+X—-) — unfixed, Aqx+X—I — unfixed. 

(35) 

In explicit components, the gauge transformations of the super symmetric left- 
moving part of the theory are given by, 

5Aex+X-l ^Dex+eX-1 + 2{Aex+X-^)2e2X-^ + 2{Aex+X-^)ieiX-^ + ^^A+A-leAO - ^^A+AOeA-L 
5A0X+X1 ^Dex+eXl - 2(A^A+A^)^eiA^ - 2(A^A+A^)^e2A^ + A^A+AOeAl - A^A+AleAO, 
SAex+Xu =Dgx+eXu + {Agx+X~)^e2X^ + (^^A+A^)^eiA-^ - {Agx+X^)^e2X~ - {Agx+X-^) ^eiX 

SAex+XO ^Dex+eXO + 2(A^A+A^)2e2A-^ + 2(AeA+A-^)2e2A^ + 2(A^A+A^)ieiA-^ + 2{A0x+X~) 

+ 2AeA+AleA-l - 2A0A+A-leAl, 

111 11 1 

S{A0x+X-)^ =Dgx+eiX- + Agx+Xue2X- + ^^A+AleiA-- - (^^A+A--)^eAl - {Aex+X-)^eXu 

+ ^Agx+XOeiX^ - ^{Agx+X^)^eXO, 
S{A0x+X^)2 ^Dgx+e2X^ - ^^A+Ai^eiA^ + ^0A+Ale2A-^ - (A0A+A-^)2eAl + (A^A+A^)ieAw 

+ ^Agx+X0e2X^ - ^{Agx+X^)2eX0, 
(^(^0A+A-^)^ =DeA+eiA-^ + A^A+Atie2A-^ + A^A+A-leiA^ - (A0A+A^)ieA-l - {A0x+X-^)2eXu 

- ^^A+AOeiA-^ + ^(^A+A-^)^eAO, 
(^(^0A+A-^)^ =Dgx+e2X~ - A^A+AweiA-^ + A^A+A-le2A^ - (AeA+A^)^eA-l + {Agx+X-^)^eXu 



^A^A+A0e2A-^ + ^(AeA+A-^)^eAO. 



(36) 



11 



In order that (35) be consistent with the gauge transformations (36), the gauge 
parameters must satisfy, 



eiA-^ = - ^Dgx+dzeXl - {Aex+X-^)^e2X^ + ^6>A+A-leAl, 

1 1 
eiA- =-Dgx+eXl, 

eXO =dzeXl, 

eXu = - Dox+e2X^ + {Agx+X-^)^eXl, 

eX-1 =Dgx+eiX-l- + A^A+A-leiA^ - {Agx+X-h eXu, 
2 2 2 2 

1 11 
e2A-- =Dex+eXu- (Aqx+X--) eiA-. 



These equations, when substituted back into the transformations of Aqx+X—1 and 
(^eA+A-5)2 give. 



SAex+X-l = 



6iAex+X-^-)^ 



If we write 



^d,X2D0x+eXl + a^A^A+A-leAl + ^Aex+X-W.eXl + ^Dex+Aox+X-lDex^ 

- 2{A0x+X-^)_d,e2X^ - d,{Aex+X~)_^e2X^ + D0x+{Agx+X~) ^Dox+e2X^, 

- d,Dex+e2X^ + a,(AeA+A-^)^eAl + {Aex+X-^)^d,eXl + A^A+A-leaA^ 



^D0x+{A0x+X-^)^D0x+eXl. 



(38) 



Gi + ^A + T^- A;^^A+A-1, 



U-eX + G2 = -k{Agx+X--) , 
eXz + 9X + £ixl- =eXl, 
£A- + 6'A + £ = - 2eA- , 

22 22 



(39) 
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then the transformations (38) in components, give us the following equations, 

k 

SeXzT =-d^X3eXz + d^TeXz + 2Td^eXz, 



.iT ^--d^GiEiX- --Gid.eiX-, , , 

eiA2 2 2 2 2 (40) 

1„ „ - 1 3„ „ ,1 



5eT ^Ud^e. 



3 

^eXzGi =sXzdzGi + -Gid^eXz, 
Se,xiG^^ + le2X^d,U + Ud,e2X^, 



3 

SsXzG2 =eXzd^G2 + -G2dzeXz, 

11 1 
5s^x\G2 = - -eiX-d^U - UdzEiX-, 

K.xlG2^\dX2,e2x\ + \e2x\T, 

^eG2 = - 2^Gi, 



SeXzU =eXzdzU + UdzsXz, 
1 „ - 1 



(41) 



(42) 



S^^^U ^-G2eiX-, 

1 1 (43) 
S.^x^U ^ - -Gie2X-, 

SeU = - ^d^e. 

The equations (40), (41), (42) and (43) represent the N=2 infinitesimal supercon- 
formal transformation [19], where T is the spin-2 current generating diffeomor- 
phisms, Gi and G2 are the two spin-3/2 supercurrents generating the two super- 
symmetries and [/ is a spin-1 current generating the C/(l) Kac- Moody algebra. The 



13 



extra spin acquired by T, Gi, G2 and U is due to the fact that in the background 
{A0x+^^)i = 1, the isospin —1/2 is equivalent to the spin 1/2. 

In the partially fixed theory, SS{A0x^) reduces to 

SS{A0x+) j dX2zde\+(e\ld2AX-l - 2ex]^d-,{Aex+X-\)2). (44) 

With the identification (39), Eq. (44) describes the dynamics of the N=2 stress- 
energy tensor, lAz, 

5S{Uz) = - y" dX2zdX2e£\zdzUz, (45) 

where SS{Uz) represents the variation of S{Uz) under the N=2 superconformal 
transformation, parametrized by the (2, 0) superfield £Xz. In addition, we can also 
write 5S{Uz) as, 

5S{Uz) = J dX2zdX29LzzSUz, (46) 
where Lzz is some function oiUz- Comparing the above two equations and using 

k 11 

5Uz = --r[D9, DQ]dzEXz + -DoEXzD^Uz + -DqEXzOqUz + dzUzEXz + Uzd^EXz 

"rr Zi 

(47) 

we deduce that Lzz must satisfy the following equation, 

(a^— L^^-a,^^(D^-L,-^)r>0-^(L>^L^^)L>^— (9,L,-^))W^ = --^De,D-^dzL-z-z. (48) 

Defining the action S{Hzz) as the Legendre transform of S{Uz) [6], its transforma- 
tion under superdiffeomorphisms is then given by, 

where Zz satisfies the following equation, 

(50) 

and the transformation of the superfield Hzz is given by (19). Finally, we define 
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the combined action 



W{H,,Mz) = S{H,,) + S{U,) - J dX2zdX29H,,U,. (51) 

It can be easily checked that this combined action is invariant under the transfor- 
mations given by equations (47) and (19). 

We turn now to find a solution for the action S{Hzz)- Parametrizing H^z as 

^ ^ dzf + i'dzj) + il)dzi) 
dzf + i^dzil) + il^dzi) ' 

then the anomaly equation (50) is solved by 



Z 



z--^ (Sii^)) = -^(^ - - mM.) , (52) 



where S{'4>) is the N=2 super-Schwartzian derivative [21], and the action S{Hzz) 
is given by, 

S{Hzz) = ^5,.<,™.A(2,0)(/,^,^). (53) 

Obviously, the action of S{U.z) describes the geometric quantization of the N=2 
super Virasoro algebra and is given by the action constructed on the coadjoint orbit 
of purely central extension of N=2 superVirasoro group, 

Sm - -\S.M) - -\ / ^^<^>^i ^''itJ^ \ (54) 



where 

d-^X + 0(9^0 + 09,j0 



L 



ax + 0(9.0 + 0c^^0^ 



k/ dzDee d^PpQ 2^09,0 X ^ _k ( . 



(55) 



The action (54) is the reduced (1, 0) Osp(2,2) supergauge action. The original su- 
pergauge theory is described by a (1, 0) WZNW model which has an N=l Osp(2,2) 
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current algebra in its left-moving sector, while its right-moving sector is described 
by a bosonic Osp(2,2) current algebra. In the reduced supergauge theory, the sym- 
metry of the left-moving part is reduced to the N=2 superconformal symmetry, 
while the right-moving sector still has the current algebra symmetry. 

The finite form of (47) and (19) can be represented, respectively, by 



x{z,z,e,e)^x{Xi,z,ei,Qi), 
e(z,z,e,e)^e(Xi,z,ei,ei), 
eiz,z,e, e)^eixi,z,ei,ei), 
f{z,z,e,e)-^ fiXi,z,Qi,Qi), 
^lj{z,z,e,e)^ip{Xi,z,ei,ei), 
^(z,z,e,e)^^(x-,,z,ei,ei), 



(56) 



which for convienience will be written as. 



(x,e,e)^(x,0,0).(Xi,ei,ei), 
(/,V^,V^)^(/,V^,V^)-(^i,ei,ei). 



(57) 



Using this notation, (XA— 1, ©A— 1, ©A— 1) is defined as, 

{X, 0, 0) • (XA-1, 0A-1, 0A-1) = {z, e, 9). (58) 

The invariance of the combined action W{Hg^g,lAz) under superdiffeomorphisms 
implies the relationship, 

W ((X, 0, ©), (/, V', VS)) = W ((X, ©, ©) . (Xi, ©1, ©i), (/, v^, vi) • (Xi, ©1, ©i)) . 

(59) 

If we set (Xi, ©1, ©i) = (/A-1, ^A-l, V'A-1) or (Xi, ©i, ©i) = (XA-1, ©A-1, ©A-l)| 
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, then the above equation gives 

w ((X, e, e), (/, V', ^)) = -^SsMr^. 0) ((X, e, e) . (/a-i, z^a-i, v^a-i)) 

= \Ss.gravXi2, 0) ((/, V^, V^) . (XA-1, GA-l, GA-l)) , 

(60) 

and in particular, 

-^^a.wA(2, 0) ((X, e, e)) = ^5a.5ra.A(2, 0) ((XA-1, GA-l, GA-l)) . (61) 
This relation is the supergravitational analogue of Eq.(33), 

Si{h\-l) = S2{h) 

and explains why one obtains the induced (2, 0) 2d supergravity action from the 
geometric action when 

(X,G,G).(/,V^,V^) = (^,^,^). (62) 
Finally, we obtain the supergravitational composition formula 
Ss.virK'^, 0) ((X, G, G) . (/A-1, VA-1, VA-1)) = Ss.yiA{2, 0) ((X, G, G)) 
+ 5,..,,A(2,0)((/A-1,^A-1,^A-1)) - / rfA2.rfA2^(|4^iM±^ 

(63) 

This is the (2, 0) supergravitational analogue of the composition formula (34) of 
the (1, 0) super WZNW model. 

Let us summarize what we have done. The relationship existing between the 
induced (2, 0) 2d supergravity in the superchiral gauge formulation to the geo- 
metric action describing N=2 superconformal group is verified. Also, the action 
'S's.mrA(2, 0) is derived as a constrained supcrgaugc theory. The constrained the- 
ory has a left-moving section with the N=2 superconformal symmetry, while the 
right-moving part has an Osp(2,2) current algebra. Thus our analysis provides 
a canonical derivation of the Osp(2,2) current algebra of the induced (2, 0) 2d 
supergravity theory in the superchiral gauge. 
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4. Discussion 

The analysis of this paper can be easily generalized to the case of (1, 1) Osp(2,2) 
supergauge theory. In this case, the original theory has both its left and right- 
moving sectors described by an N=l Osp(2,2) current algebras. Imposing the 
conditions (35) on the left-moving sector gives a reduced theory with the left- 
moving sector having the N=2 superconformal symmetry and the right-moving 
sector having the N=l Osp(2,2) current algebra. The reduced action can be simply 
deduced by replacing dg by Dqx- in the action (54) 



where Dqx- — de\- + ^^~dz, OX— is a right-moving Grassmann coordinate and 
© = Q{z,z,9,9,9X—) satisfies the conditions (13). We suggest that the action 
(64) could be relevant to the case of induced (2, 2) 2d supergravity. However the 
superchiral formulation of this case and the derivation of the associated current 
algebra remains to be analysed. 

In the introduction it was pointed out that a similar analysis to the one in [6] 
has been done in [8,7] using the Hamiltonian reduction method. In this method, 
one imposes a constraint on the phase space of the SL(2,R) WZNW model, then 
the constrained model has a residual symmetry which is then used to gauge away 
a further degree of freedom giving a model describing the geometric action of 
Virasoro algebra. The same method was also used in [13] where it was shown that 
the N=l and N=2 superconformal algebra has a hidden Osp(l,2) and Osp(2,2) 
current algebra respectively. However, our calculations together with the analysis 
of [14] suggests that the symplectic structure of N=l, 2 superconformal algebras 
can also be obtained via the Hamiltonian reduction from that of N=l Osp(l,2), 
Osp(2,2) current algebra respectively. A complete analysis of this suggestion based 
on the free field realization [22,23] of the super current algebras will be reported 
on in a separate publication. 




(64) 
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